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PREFACE 


The Space Biology Program, within the Office of Space Science 
and Applications of the National Aeronautics and Space Adminis- 
tration, was established to use the unique characteristics of 
the space environment to advance knowledge in the biological 
sciences (see Introduction for a detailed description of the 
Space Biology Program) . 

The intent in compiling this bibliography is twofold, first, to 
provide the scientific community with a listing of publications 
resulting from research pursued under the auspices of NASA's 
Space Biology Program, and secondly, to stimulate the exchange 
of information and ideas among scientists working in the 
different areas of the program. To facilitate this exchange 
process, we have identified Space Biology Program research 
principal investigators by asterisks. A listing of principal 
investigators and their affiliations can be found starting on 
page 97. 

References are arranged by year under the headings "Plant Gravi- 
tational Research," "Animal Gravitational Research," and 
"General." Keyword title indexes appear on pages 85-93. This 
bibliography listing only includes references identified and 
entered into the Life Sciences Bibliography Data Base (housed at 
The George Washington University) as of August 15, 1984. 
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THE NASA SPACE BIOLOGY PROGRAM 


Thora W. Halstead 
Life Sciences Division 
Office of Space Science and Applications 
National Aeronautics and Space Administration 
Washington, DC 20546 


Introduction 


One of the major features of the physical environment on the 
surface of Earth is the constant presence of the force of 
gravity. Terrestrial gravity has important biological 
consequences for organisms living on Earth. The phenomenon of 
weightlessness which is encountered on spacecraft provides an 
excellent biological research opportunity, both because of its 
uniqueness to space and because of the importance of gravity to 
life on Earth. Access to space provides an opportunity to 
manipulate gravity from its norm of one down to almost zero, 
effectively providing the full spectrum of gravitational research 
capability for the first time. This capability, combined with 
the stability and pervasiveness of gravity on Earth, its obvious 
impact on biological evolution, and its continuing effect on the 
morphology, physiology, and behavior of living organisms, has led 
the Space Biology Program to concentrate its efforts and 
resources on investigating the biological significance of 
gravity . 

Program Goals 

The goals of the Space Biology Program are to: use the unique 
characteristics of the space environment, particularly 
microgravity, as a tool to advance knowledge in the biological 
sciences; understand how gravity has shaped and affected life on 
Earth; and understand how the space environment affects both 
plant and animal species, thereby enhancing our capability to use 
and explore space. 

Program Scope 

Research in the Space Biology Program is divided into three broad 
areas : 

1. Gravity perception. The objectives are to identify 
gravity receptors in organisms sensitive to gravity and 
determine their structure and function, and to elucidate 
the mechanisms by which gravitational stimuli are 
perceived and transmitted to a responsive site. 

2. Developmental biology. The objectives are to determine 
the effects of gravity, and especially weightlessness, 
as provided by spaceflight, on the genetic integrity. 
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cellular differentiation, reproduction, development, 
growth, maturation, and senescence of living systems; 
and to examine the evolutionary importance of gravity as 
a determinant of the form and function of terrestrial 
life. 

3. Biological adaptation. This area includes the use of 
gravity's physiological effects to explore biological 
problems; and achievement of an understanding of how 
gravity affects and controls the physiology, morphology, 
and behavior of organisms, of how gravity and other 
environmental stimuli and stresses interact in this 
control, and of the biological mechanism by which living 
systems respond and adapt to altered gravity, 
particularly that of the space environment. 

Research Opportunities 

With the proven feasibility of the Space Shuttle, we now have a 
new capability of performing biological experiments in space. 

The opportunity has arrived to use the locker space within the 
Shuttle orbiter on a continuing space available basis. This will 
provide a valuable augmentation to the ongoing ground-based 
research program. 

Spaceflight will provide the validation for many experimental 
hypotheses developed in ground-based research, while 
gravitational experiments on Earth will continue to hone the 
questions, provide the necessary baseline data, and develop 
spaceflight experimental protocol. 

The experimental approach of the ground-based studies in the 
Space Biology Program is to manipulate gravity on Earth and 
develop weightless simulation models to: (1) develop and test 

gravitational hypotheses, (2) identify gravity-sensitive 
biological systems and interacting environmental response 
mechanisms, (3) analyze biological systems and mechanisms known 
to be gravity-sensitive, (4) analyze flight experiment data and 
iteratively expand ground research capability, and (5) plan and 
design future space experiments. In addition, research is 
conducted to understand how the uncontrollable biodynamic factors 
of the spacecraft will affect the results of the various flight 
experiments. 

Focus of Program 

The research focus of the Space Biology program is dependent upon 
several dynamic factors: the requirements of NASA, the 
characteristics of flight experiment opportunities, the 
sensitivity of specific biological systems to gravity, the 
scientific value of the research, the state of knowledge and 
technology in the specific scientific areas, the interest of 
scientists in studying the biological questions, and the 
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availability of funds to support the research. 

Within the scope of the Space Biology Program, the current 
Program is focused on answering the following basic scientific 
questions: 

1. What are the components of the gravity-sensing 
mechanisms of plants and animals? How do they perceive 
information? How is the information transmitted to 
evoke responses? 

2. Does gravity influence fertilization and development of 
plants and animals, and can fertilization and 
development proceed normally in a near zero gravity 
environment? If gravity does affect fertilization and 
development, what are the sensitive physiological 
systems and how are they affected? If early development 
is affected by gravity, is it a result of an effect on 
the parent or a direct effect on the embryo itself? 

3. What is the role of gravity in the formation of 
structural elements such as lignin, cellulose, silica, 
chitin, and bone calcium phosphates at the molecular 
level as well as at more complex organizational levels? 

4. What role does gravity play in calcium-mediated 
physiological mechanisms and in calcium metabolism? 

5. How does gravity as an environmental factor interact 
with other environmental factors to control the 
physiology, morphology, and behavior of organisms? Or, 
how do gravitational and other environmental stimuli 
interact in the control and direction of living forms? 
Can the action of gravity be replaced by different 
stimuli? 
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EFFECT OF THE METHYLATION INHIBITOR, 
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SEQUENCE OF KEY EVENTS IN SHOOT GRAVITROPISM. 

PLANT PHYSIOLOGY 
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EFFECT OF ENDOSPERM REMOVAL ON 7 NORMAL NAOH-LABILE 
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COMPUTER-BASED VIDEO DIGITIZER ANALYSIS OF 
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CHANGES IN PROTEIN CONTENT AND ENZYME ACTIVITIES 
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PRODUCTIVITY AND LEAF GAS EXCHANGE IN GLYCINE MAX 
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PLANT PHYSIOLOGY 
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VOLTAGE TRANSIENTS ELICITED BY SUDDEN STEP-UP OF 
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PLANT, CELL AND ENVIRONMENT 
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35. REINECKE , D.M.? BANDURSKI*, R.S. 

OXIDATION OF INDOLE-3-ACETIC ACID TO 

OXINDOLE- 3 -ACETIC ACID BY AN ENZYME PREPARATION FROM 
ZEA MAYS SEEDLINGS (ABSTRACT). 

PLANT PHYSIOLOGY 

75(1, SUPPL.): 108, 1984. 

36. RIEHL, T.E.; JAFFE*, M.J. 

PHYSIOLOGICAL STUDIES ON PEA TENDRILS. XIV. EFFECTS 
OF MECHNICAL PERTURBATION, LIGHT, AND 
2-DEOXY-D-GLUCOSE ON CALLOSE DEPOSITION AND TENDRIL 
COILING. 

PLANT PHYSIOLOGY 
75: 679-687, 1984. 

37. RORABAUGH, P.A.; SALISBURY*, F. 

IS GRAVITROPIC BENDING IN DICOT STEMS MEDIATED BY A 
CHANGE IN TISSUE SENSITIVITY? (ABSTRACT). 

PLANT PHYSIOLOGY 

75(1, SUPPL. ): 104, 1984. 

38. ROUX*, 2 S.J. 

CA AND PHYTOCHROME ACTION IN PLANTS. 

BIOSCIENCE 

34(1): 25-29, 1984. 
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AMYLOPLAST SEDIMENTATION KINETICS AND 
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THE MECHANICS OF GRAVITROPIC BENDING IN DICOT STEMS 
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PLANT PHYSIOLOGY 
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41. SERLIN, B.; ROUX*, S.J. 

INDUCTION OF CHLOROPLAST ROTATION IN NON- IRRADIATED 
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44. SONG, I.; KAUFMAN*, P.B.; O'NEILL, R.A.; HSIEH, M.L.; 
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CHANGES IN PROTEIN PATTERNS DURING THE COURSE OF 
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THE EFFECT OF ETHYLENE ON ROOT DEVELOPMENT IN CORN 
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COMPARATIVE ACID AND AUXIN DOSE/RESPONSE 
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249. KAUFMAN*, P.; DAYANANDAN , P. 

EARLY GROWTH RESPONSES OF AVENA SHOOTS TO GIBBERELLIC ACID 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

67(4, SUPPL.): 148, 1981. 

250. KAUFMAN*, P.B.; DAYANANDAN, P.; TAKEOKA, Y.; BIGELOW, W.C.; 

JONES, J.D.; ILER , R. 

SILICA IN SHOOTS OF HIGHER PLANTS. 

IN: SILICON AND SILICEOUS STRUCTURES IN BIOLOGICAL SYSTEMS 
(SIMPSON, T.; VOLCANI , B.; EDS.). 

NEW YORK: SPRINGER-VERLAG , P. 409-449, 1981. 

251. KAUFMAN*, P.B.; DAYANANDAN, P.; THOMAS, R.J.; TAYLOR, J. 

COMPARATIVE ANALYSIS OF RAPID GROWTH RESPONSES USING THREE 
MODEL SYSEMS: CONOCEPHALUM CARPOCEPHALA, PELLIA SETAE, AND 
AVENA INTERNODES (ABSTRACT). 

PRESENTED AT THE 1 3TH INTERNATIONAL BOTANICAL CONGRESS, 
SYDNEY, AUSTRALIA, AUG. 21-28, 1981. 

252. KAUFMAN*, P.B.; GHOSHEH , N.S.; LEE, M.; CARLSON, T.J.; JONES, 

J.D.; RIGOT, W. ; BIGELOW, W.C.; KRAUS, S.; MOORE, P.H. 
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EFFECT OF GIBBERELLIC ACID ON SILICA CONTENT AND DISTRIBUTION 
IN SUGARCANE. 

PLANT PHYSIOLOGY 
68: 314-317, 1981. 

253. KRIKORIAN* , A.D.; DUTCHER, F.R.; QUINN, C.E.; STEWARD*, F.C. 

GROWTH AND DEVELOPMENT OF CULTURED CARROT CELLS AND EMBRYOS 
UNDER SPACEFLIGHT CONDITIONS. 

IN: LIFE SCIENCES AND SPACE RESEARCH, VOL. 19 (HOLMQUIST, 

W.R.; ED.). 

NEW YORK: PERGAMON, P. 117-127, 1981. 

254. KRIKORIAN*, A.D.; DUTCHER, F.R.; QUINN, C.E.; STEWARD*, F.C. 

GROWTH AND DEVELOPMENT OF CARROT CELLS AND EMBRYOS IN 
SPACE — K302. 

IN: FINAL REPORTS OF U.S. PLANT AND RADIATION 

DOSIMETRY EXPERIMENTS FLOWN ON THE SOVIET SATELLITE COSMOS 

1129 (HEINRICH, M.R.; SOUZA, K.A.; EDS.). 

MOFFETT FIELD, CA: NASA, AMES RESEARCH CENTER, P. 57-121, MAY 
1981. (NASA TM-81288 ) 

255. KRIKORIAN*, A.D.; KANN, R.P. 

PLANTLET PRODUCTION FROM MORPHOGENETICALLY COMPETENT CELL 
SUSPENSIONS OF DAYLILY . 

ANNALS OF BOTANY 
47: 679-686, 1981. 

256. KRIKORIAN*, A.D.; KANN, R.P.; STAICU, S.A. 

DEVELOPMENT OF, AND KAROTYPE STABILITY IN, PLANTS OF 
HEMEROCALLIS REARED VIA SUSPENSION CULTURE (ABSTRACT). 
ENVIRONMENTAL AND EXPERIMENTAL BOTANY 
21(3-4): 428, 1981. 

257. KRIKORIAN*, A.D.; STAICU, S.A.; KANN, R.P. 

KARYOTYPE ANALYSIS OF A DAYLILY CLONE REARED FROM ASEPTICALLY 
CULTURED TISSUES. 

ANNALS OF BOTANY 
47: 121-131, 1981. 

258. MULKEY, T.J.; KUZMANOFF, K.M.; EVANS*, M.L. 

CORRELATIONS BETWEEN PROTON-EFFLUX PATTERNS AND GROWTH PATTERNS 
DURING GEOTROPISM AND PHOTOTROPISM IN MAIZE AND SUNFLOWER. 

PLANT A 

152: 239-241, 1981. 

259. OMRAN , R.; COWLES*, J.R. 

RESPONSIVENESS OF YOUNG PINE SEEDLINGS TO GRAVITY (ABSTRACT). 

PLANT PHYSIOLOGY 

67(4, SUPPL.): 114, 1981. 

260. PENGELLY, W.L.; BANDURSKI*, R.S. 

LONGITUDINAL DISTRIBUTION OF INDOLE-3-ACETIC ACID IN THE 
CORTEX AND VASCULAR STELE OF THE DARK-GROWN ZEA MAYS 
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MESOCOTYL (ABSTRACT). 

PLANT PHYSIOLOGY 
67(4, SUPPL.): 2, 1981. 

PENGELLEY, W.L.; BANDURSKI*, R.S.; SCHULZE, A. 

VALIDATION OF A RADIOIMMUNOASSAY FOR INDOLE- 3 -ACETIC ACID 
USING GAS CHROMATOGRAPHY-SELECTED ION MONITORING-MASS 
SPECTROMETRY. 

PLANT PHYSIOLOGY 
68: 96-98, 1981. 

PHARIS , R.P.; LEGGE, R.L.; NOMA, M.; KAUFMAN*, P.B.; GHOSHEH , 
N.S.; LACROIX, J.D.; HELLER, K. 

CHANGES IN ENDOGENOUS GIBBERELLINS AND THE METABOLISM OF 
l H ] G A . AFTER GEOSTIMULATION IN SHOOTS OF THE OAT PLANT 
(AVENA 4 SATIVA) . 

PLANT PHYSIOLOGY 
67: 892-897, 1981. 

REINECKE , D.M.; BANDURSKI*, R.S. 

CARBOXYL RETENTION DURING INDOLE- 3 -ACETIC ACID CATABOLISM 
(ABSTRACT) . 

PLANT PHYSIOLOGY 
67(4, SUPPL.): 3, 1981. 

ROUX*, S.; MCENTIRE, K.; HALE, C., II. 

OAT CALMODULIN: PURIFICATION, CHARACTERIZATION, AND RELEVANCE 
TO PHYTOCHROME ACTION (ABSTRACT). 

PLANT PHYSIOLOGY 

67(4, SUPPL. ) : 103, 1981 . 

ROUX*, S.J.; MCENTIRE, K.; SLOCUM, R.D.; CEDEL, T.E.; HALE, C.C., 
II . 

PHYTOCHROME INDUCES PHOTOREVERSIBLE CALCIUM FLUXES IN A 
PURIFIED MITOCHONDRIAL FRACTION FROM OATS. 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES USA 
78(1): 283-287, 1981. 

SALISBURY*, F.B. 

RESPONSES TO PHOTOPERIOD. 

IN: PHYSIOLOGICAL PLANT ECOLOGY I: RESPONSES TO THE PHYSICAL 
ENVIRONMENT (LANGE, O.L.; NOBEL, P.S.; OSMOND, C.B.; ZIEGLER, 
H.; EDS.). 

NEW YORK: SPRINGER- VERLAG , P. 135-167, 1981. 

(ENCYLOPEDIA OF PLANT PHYSIOLOGY, NEW SERIES, VOL. 12A) 

SALISBURY*, F.B. 

TWILIGHT EFFECT: INITIATING DARK MEASUREMENT IN 
PHOTOPERIODISM OF XANTHIUM . 

PLANT PHYSIOLOGY 
67: 1230-1238, 1981. 

SALISBURY*, F.B. ; SLIWINSKI, J.E. 



TWO MODELS FOR GRAVITY PERCEPTION IN DICOT STEMS (ABSTRACT). 
IN: ABSTRACTS / AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, PACIFIC DIVISION , 62ND ANNUAL MEETING, EUGENE , OR , 
JUNE 14-19, 1981. 

SAN FRANCISCO: AAAS , PACIFIC DIVISION, P. 15, 1981. 

269. SALISBURY*, F.B.; WHEELER, R.M. 

INTERPRETING PLANT RESPONSES TO CLINOSTATING . 1. MECHANICAL 
STRESSES AND ETHYLENE. 

PLANT PHYSIOLOGY 
67: 677-685, 1981. 

270. SALISBURY*, F.B.; WHEELER, R.M.; SLIWINSKI, J.E.; MUELLER, W.J. 

SOME FEATURES OF GRAVITROPISM IN DICOT STEMS (ABSTRACT). 
PRESENTED AT THE 13TH INTERNATIONAL BOTANICAL CONGRESS, 
SYDNEY, AUSTRALIA, AUG. 21-28, 1981. 

271. SATTER, R.L.; GALSTON*, A.W. 

MECHANISMS OF CONTROL OF LEAF MOVEMENTS. 

ANNUAL REVIEW OF PLANT PHYSIOLOGY 
32: 83-110, 1981. 

272. SLIWINSKI, J.E.; SALISBURY*, F.B. 

RELATION OF GRAVITROPIC BENDING TO CELLULAR COMPRESSION AND 
TENSION, AND LOCALIZATION OF GRAVITY PERCEPTION IN DICOT 
STEMS (ABSTRACT). 

IN: ABSTRACTS, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, PACIFIC DIVISION, 62ND ANNUAL MEETING, EUGENE, OR, 
JUNE 14-19 , 1981 . 

SAN FRANCISCO: AAAS, PACIFIC DIVISION, P. 15, 1981. 

273. SLOCUM, R.D.; BIRO, R.L.; ROUX*, S.J. 

CALCIUM LOCALIZATION IN LIGHT AND GRAVITROPI CALLY STIMULATED 
PLANT ORGANS ( ABSTRACT ) . 

PLANT PHYSIOLOGY 

67(4, SUPPL.): 104, 1981. 

274. TELEWSKI, F.W.; JAFFE*, M.J. 

THE EFFECT OF FLEXING, WIND OR ETHREL ON THE GROWTH OF PINUS 
TAEDA SEEDLINGS (ABSTRACT). 

PLANT PHYSIOLOGY 

67(4, SUPPL.): 18, 1981. 

275. TELEWSKI, F.W.; JAFFE*, M.J. 

THIGMOMORPHOGENESIS: CHANGES IN THE MORPHOLOGY AND CHEMICAL 
COMPOSITION INDUCED BY MECHANICAL PERTURBATION IN 6-MONTH-OLD 
PINUS TAEDA SEEDLINGS. 

CANADIAN JOURNAL OF FOREST RESEARCH 
11: 380-387, 1981. 

276. WARD, E.W.; MUELLER, W.J.; BLOTTER, P.T.; SALISBURY*, F.B. 

QUANTIFYING THE FORCES EXERTED BY THE STEMS OF RICINUS 
COMMUNIS L. DURING GRAVITROPIC BENDING. 
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IN: ABSTRACTS, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, PACIFIC DIVISION, 62ND ANNUAL MEETING, EUGENE, 

OR, JUNE 14-19, 1981 . 

SAN FRANCISCO: AAAS , PACIFIC DIVISION, P. 16, 1981. 

277. WHEELER, R.M.; SALISBURY*, F.B. 

ETHYLENE IN GRAVITROPISM OF DICOT SHOOTS (ABSTRACT). 

IN: ABSTRACTS, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, PACIFIC DIVISION, 62ND ANNUAL MEETING, EUGENE, OR, 
JUNE 14-19, 1981 . 

SAN FRANCISCO: AAAS, PACIFIC DIVISION, P. 16-17, 1981. 

278. WHEELER, R.M.? SALISBURY*, F.B. 

GRAVITROPISM IN HIGHER PLANT SHOOTS. 1. A ROLE FOR ETHYLENE. 
PLANT PHYSIOLOGY 
67: 686-690, 1981. 

279. WHEELER, R.M.? SALISBURY*, F.B. 

STEM BENDING CAUSED BY UNILATERAL APPLICATION OF GROWTH 
REGULATORS TO INTACT PLANTS (ABSTRACT). 

PLANT PHYSIOLOGY 
67(4, SUPPL.): 4, 1981. 
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280. AKERS, S.W. ; MITCHELL*, C.A. 

STIMULATION OF PLANT GROWTH BY MECHANICAL VIBRATION 
(ABSTRACT) . 

HORTSCIENCE 
15(3): 428, 1980. 

281. BIRO, R.L. ; HUNT, E.R., JR.; ERNER, Y.; JAFFE*, M.J. 

THIGMOMORPHOGENESIS: CHANGES IN CELL DIVISION AND ELONGATION 
IN THE INTERNODES OF MECHANICALLY-PERTURBED OR ETHREL-TREATED 
BEAN PLANTS. 

ANNALS OF BOTANY 
45: 655-664, 1980. 

282. BRENNAN, T.; JACOBS*, W.P. .. 

POLARITY AND THE MOVEMENT OF [ 4 C] INDOL-3-YLACETIC ACID IN 
THE COENOCYTE, CAULERPA PROLIFERA . 

ANNALS OF BOTANY 
46(1): 129-131, 1980. 

283. BRITZ, S.J.; GALSTON*, A.W. 

EXPERIMENTAL SEPARATION OF NUTATION FROM TROPISTIC RESPONSES 
IN PEA SEEDLINGS (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 134, 1980. 

284. BROWN*, A.H.; CHAPMAN, D.K. 

INITIATION OF NUTATION IN SUNFLOWER HYPOCOTYLS. 

PHYSIOLOGIST 

23(6): S135-S136, 1980. 

285. CHAPMAN, D.K.; VENDITTI , A.L.; BROWN*, A.H. 

GRAVITY FUNCTIONS OF CIRCUMNUTATION BY HYPOCOTYLS OF 
HELIANTHUS ANNUUS IN SIMULATED HYPOGRAVITY. 

PLANT PHYSIOLOGY 
65: 533-536, 1980. 

286. ERNER, Y.; BIRO, R.? JAFFE*, M.J. 

THIGMOMORPHOGENESIS: EVIDENCE FOR A TRANS LOC AT ABLE 
THIGMOMORPHOGENETIC FACTOR INDUCED BY MECHANICAL PERTURBATION 
OF BEANS ( PHASEOLUS VULGARIS ) . 

PHYSIOLOGIA PL ANT ARUM 
50: 21-25, 1980. 

287. ERNER, Y.; JAFFE*, M.J. 

THIGMOMORPHOGENESIS: THE INVOLVEMENT OF AUXIN AND ABSCISIC 
ACID IN GROWTH RETARDATION DUE TO MECHANICAL PERTURBATION. 
PLANT AND CELL PHYSIOLOGY 
23: 935-941, 1982. 

288. HALE, C.C., II; MCENTIRE, K.; ROUX*, S.J. 

ANALYSIS OF PROTEINS ON MEMBRANE-ENVELOPED BEADS PHAGOCYTIZED 
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BY OAT PROTOPLASTS (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 147, 1980. 

289. HALE, C.C., II; ROUX*, S.J. 

PHOTOREVERSIBLE CALCIUM FLUXES INDUCED BY PHYTOCHROME IN OAT 
COLEOPTILE CELLS. 

PLANT PHYSIOLOGY 
65: 658-662, 1980. 

290. HARRISON, M. (PI = P.B. KAUFMAN) 

REGULATION OF TILLER RELEASE IN OAT SHOOTS ( AVENA SATIVA L.) 
(ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 76, 1980. 

291. HARRISON, M.A.; KAUFMAN*, P.B. 

HORMONAL REGULATION OF LATERAL BUD (TILLER) RELEASE IN OATS 
( AVENA SATIVA L. ) . 

PLANT PHYSIOLOGY 
66: 1123-1127, 1980. 

292. HUNT, E.R., JR.; JAFFE*, M.J. 

THIGMOMORPHOGENESIS: THE INTERACTION OF WIND AND TEMPERATURE 
IN THE FIELD ON THE GROWTH OF PHASEOLUS VULGARIS L. 

ANNALS OF BOTANY 
45: 665-672, 1980. 

293. JACOBS*, W.P.; OLSON, J. 

DEVELOPMENTAL CHANGES IN THE ALGAL COENOCYTE CAULERPA 
PROLIFERA (SIPHONALES) AFTER INVERSION WITH RESPECT TO 
GRAVITY . 

AMERICAN JOURNAL OF BOTANY 
67(2): 141-146, 1980. 

294. JAFFE*, M.J. 

MORPHOGENETIC RESPONSES OF PLANTS TO MECHANICAL STIMULI OR 
STRESS. 

BIOSCIENCE 

30(4): 239-243, 1980. 

295. JAFFE*, M.J.; BIRO, R. ; BRIDLE, K. 

THIGMOMORPHOGENESIS: CALIBRATION OF THE PARAMETERS OF THE 
SENSORY FUNCTION IN BEANS. 

PHYSIOLOGIA PLANTARUM 
49: 410-416, 1980. 

296. KAUFMAN*, P.; DAYANANDAN, P. ; PHARIS, R.; REID, D.; GHOSHEH , N.; 

LACROIX, D. 

REGULATION OF NEGATIVE GEOTROPIC CURVATURE IN AVENA (OAT) 
PULVINI BY NON-PULVINAR PARTS OF THE SHOOT (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 156, 1980. 
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297. KAUFMAN*, P.; DAYANANDAN, P.; PHARIS, R.; REID, D.; GHOSHEH , 

N.; LACROIX, D. 

REGULATION OF NEGATIVE GEOTROPIC CURVATURE IN AVENA (OAT) 
PULVINI BY AUXIN, GIBBERELLIN AND ETHYLENE (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 35, 1980. 

298. KRIKORIAN* , A.D.; KANN , R.P. 

MASS BLOOMING OF A DAYLILY CLONE REARED FROM CULTURED 
TISSUES. 

HEMEROCALLIS JOURNAL 
34(1): 35-38, 1980. 

299. LAU, Y.-L.; SCHELD, H.W.; COWLES*, J.R. 

PHENYLALANINE AMMONIA-LYASE ACTIVITY IN CALLUS CULTURES OF 
PINUS ELLIOTTI . 

PHYSIOLOGIA PLANTARUM 
49: 299-303, 1980. 

300. LEMAY, R.B.; COWLES*, J.R. 

THE EFFECT OF LIGHT ON THE RECOVERY OF LIGNIN SYNTHESIS IN 
DEVELOPING PINE SEEDLINGS (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 144, 1980. 

301. MUELLER, W.J.; SALISBURY*, F.B. 

A MACROSCOPIC STUDY OF A RESTRICTED GRAVITROPIC RESPONSE 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 133, 1980. 

302. OMRAN , R.G.; COWLES*, J.R. 

DISTRIBUTION OF PHENYLALANINE AMMONIA-LYASE AND PHENYLALANYL- 
tRNA SYNTHETASE ACTIVITIES IN DEVELOPING PLANT TISSUES 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 27, 1980. 

303. PAPPAS, T.; MITCHELL*, C.A. 

DRY WEIGHT AND PHOTOSYNTHATE DISTRIBUTION IN 
MECHANICALLY-STRESSED GLYCINE MAX (L. ) MERR. PLANTS 
(ABSTRACT). 

HORTSCIENCE 
15(3): 429, 1980. 

304. PRIESTLEY, D.A.; LEOPOLD*, A.C. 

PREPARATION OF INTACT AMYLOPLASTS FROM GEOSENSITIVE TISSUES 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 66, 1980. 

305. RACUSEN, R.H.; GALSTON* , A.W. 
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PHYTOCHROME MODIFIES BLUE-LIGHT-INDUCED ELECTRICAL CHANGES IN 
CORN COLEOPTILES. 

PLANT PHYSIOLOGY 
66: 534-535, 1980. 

306. SALISBURY*, F.B.; WHEELER, R.M.; SLIWINSKI, J.E.; MUELLER, W.J. 

ETHYLENE AND MECHANICAL STRESSES IN CLINOSTATED PLANTS 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 134, 1980. 

307. SLIWINSKI, J.E.; SALISBURY*, F.B. 

A MICROSCOPIC STUDY OF THE RESTRICTED GRAVITROPIC RESPONSE 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 134, 1980. 

308. SLOCUM, R.D.; ROUX*, S.J. 

IMMUNOELECTRON MICROSCOPIC LOCALIZATION OF PHYTOCHROME IN 
ORGANELLE POPULATIONS ISOLATED FROM ETIOLATED OAT SHOOTS 
(ABSTRACT) . 

PLANT PHYSIOLOGY 
65(6): 101, 1980. 

309. WHEELER, R.M.; SALISBURY*, F.B. 

ETHYLENE INHIBITORS SLOW GRAVITROPIC RESPONSE IN MATURE 
SHOOTS (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 134, 1980. 

310. WHEELER, R.M.; SALISBURY*, F.B. 

GRAVITROPISM IN PLANT STEMS MAY REQUIRE ETHYLENE. 

SCIENCE 

209: 1126-1127, 1980. 

311. WIEGAND, O.F.; HALE, C.C., II; ROUX*, S.J. 

CHLORPROMAZINE PROMOTION OF EXTENSION GROWTH AND INHIBITION 
OF GEOTROPISM (ABSTRACT). 

PLANT PHYSIOLOGY 

65(6, SUPPL.): 75, 1980. 


46 



ANIMAL GRAVITATIONAL RESEARCH 



This Page Intentionally Left Blank 



ANIMAL GRAVITATIONAL RESEARCH 


1984 

312. FULLER*, C.A. 

ACUTE PHYSIOLOGICAL RESPONSES OF SQUIRREL MONKEYS 
EXPOSED TO HYPERDYNAMIC ENVIRONMENTS. 

AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE 
55: 226-230, 1984. 

313. GUPTA, R.C.; MISULIS, K.E.; DETTBARN*, W.-D. 

STATUS OF ENZYMES CATALYZING SYNTHESIS AND HYDROLYSIS 
OF ACETYLCHOLINE IN HYPOKINETIC RAT (ABSTRACT). 
FEDERATION PROCEEDINGS 
43(3): 548, 1984. 

314. JASPERS, S.R.; TISCHLER*, M.E. 

REGULATION OF GLUTAMINE PRODUCTION IN SOLEUS MUSCLES 
FROM HYPOKINETIC/HYPODYNAMIC RATS (ABSTRACT). 

FEDERATION PROCEEDINGS 
43(6): 1549, 1984. 

315. JOYNER, M.J.; ENOKA, R.M.; RANKIN, L.L.; VOLZ, K.A.; 

STUART*, D.G. 

NEURAL FACTORS IN WHOLE-MUSCLE FATIGUE OF RAT SOLEUS 
AND MEDIAL GASTROCNEMIUS MUSCLES (ABSTRACT). 

CLINICAL RESEARCH 
32: 56A, 1984. 

,316. MONSON, C.B.; HOROWITZ*, J.M. 

IMPAIRMENT OF THERMOGENESIS AND HEAT CONSERVATION IN 
RATS DURING 3 HOURS OF 3-G EXPOSURE. 

AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE 
55: 542-545, 1984. 

317. MONSON, C.B.; HOROWITZ*, J.M.; OYAMA* , J. 

THERMOREGULATION DURING COLD EXPOSURE AT 2.1 G IN RATS 
ADAPTED TO HYPERGRAVIC FIELDS (ABSTRACT). 

FEDERATION PROCEEDINGS 
43(4): 907, 1984. 

318. NEFF, A.W.; WAKAHARA, M.? JURAND, A.; MALACINSKI*, G.M. 

EXPERIMENTAL ANALYSES OF CYTOPLASMIC REARRANGEMENTS 
WHICH FOLLOW FERTILIZATION AND ACCOMPANY SYMMETRI ZATION 
OF INVERTED XENOPUS EGGS. 

JOURNAL OF EMBRYOLOGY AND EXPERIMENTAL MORPHOLOGY 
80: 197-224, 1984. 

319. ROSENBERG, G.D.; CAMPBELL, S.C.; SIMMONS*, D.J. 

THE EFFECTS OF SPACEFLIGHT ON THE MINERALIZATION OF RAT 
INCISOR DENTIN. 

PROCEEDINGS OF THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
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MEDICINE 

175(4): 429-437, 1984. 

320. ROSS*, M.D. 

THE ORGANIZATION OF THE GRAVITY RECEPTOR END ORGAN: 
CLUES TO THE PERIPHERAL COMPONENT IN SPACE-MOTION 
SICKNESS (ABSTRACT). 

AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE 
55: 445, 1984. 

321. ROSS*, M.D. ; POTE, K.G. 

SOME PROPERTIES OF OTOCONIA. 

PHILOSOPHICAL TRANSACTION OF THE ROYAL SOCIETY OF 
LONDON, SERIES B: BIOLOGICAL SCIENCE 
304: 445-452, 1984. 

322. STEFFEN, J.M.; MUSACCHIA*, X.J. 

THYMIC INVOLUTION AND ADRENAL RESPONSES IN THE 
SUSPENDED RAT MODEL FOR WEIGHTLESSNESS (ABSTRACT). 
PHYSIOLOGIST 
27(4): 261, 1984. 

323. STEFFEN, J.M.; ROBB, R.; DOMBROWSKI, M.J.; MUSACCHIA*, 

X.J.; MANDEL, A.D.; SONNENFELD, G. 

A SUSPENSION MODEL FOR HYPOKINETIC/HYPODYNAMIC AND 
ANT I ORTHOSTATIC RESPONSES IN THE MOUSE. 

AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE 
55: 612-616, 1984. 

324. TEMPLETON*, G.H.; PADALINO, M.; MANTON, J.; GLASBERG, M. 

SILVER, C.J.; SILVER, P.; DE MARTINO, G.; LECONEY, T 
KLUG, G.; HAGLER, H.; SUTKO, J.L. 

INFLUENCE OF SUSPENSION HYPOKINESIA ON RAT SOLEUS 
MUSCLE. 

JOURNAL OF APPLIED PHYSIOLOGY: RESPIRATORY, 
ENVIRONMENTAL AND EXERCISE PHYSIOLOGY 
56: 278-286, 1984. 

325. TEMPLETON*, G.H.; PADALINO, M.; MANTON, J.; LECONEY, T.; 

HAGLER, H.; GLASBERG, M. 

THE INFLUENCE OF RAT SUSPENSION-HYPOKINESIA ON THE 
GASTROCNEMIUS MUSCLE. 

AVIATION, SPACE, AND ENVIRONMENTAL MEDICINE 
55: 381-386, 1984. 

326. WAKAHARA, M.; NEFF, A.W.; MALACINSKI*, G.M. 

TOPOLOGY OF THE GERM PLASM AND DEVELOPMENT OF 
PRIMORDIAL GERM CELLS IN INVERTED AMPHIBIAN EGGS. 
DIFFERENTIATION 
26(3): 203-210, 1984. 
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1983 


327. ANTON-ERXLEBEN, F.; MIQUEL*, J.; PHILPOTT, D.E. 

FINE-STRUCTURAL CHANGES IN THE MIDGUT OF OLD DROSOPHILA 
MELANOGASTER . 

MECHANISMS OF AGEING AND DEVELOPMENT 
23: 265-276, 1983. 

328. BIKLE*, D.D.; HERMAN, R.H. 

CALCIUM POTENTIATES THE CYCLIC NUCLEOTIDE AND PHOSPHATURIC 
RESPONSE TO PARATHYROID HORMONE INFUSION. 

JOURNAL OF CLINICAL ENDOCRINOLOGY AND METABOLISM 
56: 11-17, 1983. 

329. BIKLE*, D.D.; MUNSON, S.J. 

CALCIUM TRANSPORT BY DUODENAL BRUSH BORDER MEMBRANES AS A 
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